Effect of training on H(2)O(2) release by mitochondria from rat skeletal muscle.
In this study, oxygen consumption and H(2)O(2) release rate by succinate or pyruvate/malate supplemented mitochondria isolated from skeletal muscle of trained and untrained rats were investigated. The overall mitochondrial antioxidant capacity and the effect of preincubation of mitochondria with GDP, an inhibitor of uncoupling proteins UCP1 and UCP2, on both succinate-supported H(2)O(2) release and membrane potential were also determined. The results indicate that training does not affect mitochondrial oxygen consumption with both complex-I- and complex II-linked substrates. Succinate-supported H(2)O(2) release was lower in trained than in untrained rats both in State 4 and State 3. Even the antimycin A-stimulated release was lower in trained rats. When pyruvate/malate were used as substrates, H(2)O(2) release rate was lower in trained rats only in the presence of antimycin A. The increase of mitochondrial protein content (determined by the ratio between cytochrome oxidase activities in homogenates and mitochondria) in trained muscle was such that the succinate-supported H(2)O(2) release per g of tissue was not significantly different in trained and untrained rats, while that supported by pyruvate/malate was higher in trained than in untrained animals. The lack of training-induced changes in overall antioxidant capacity of mitochondria indicates that the decrease in mitochondrial H(2)O(2) release cannot be attributed to a greater capacity of mitochondria to scavenge the reactive oxygen intermediates derived from univalent O(2) reduction by respiratory chain components. In contrast, the above decrease seems to depend on the drop induced by training in mitochondrial membrane potential. These training effects are not due to an increased level of mitochondrial uncoupling protein, because in the presence of GDP the increase in both membrane potential and H(2)O(2) release was greater in untrained than in trained rats.